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CLAIMS 



What is claimed is 



1. A^nfetfeod^for delivering NO to cells in a mammal, 
comprising adminTst^rMig--lGw^ weight 



nitrosating agent to the mammal. 

A method for increasing 0 2 -delivery capacity of 
hemoglobin in a mammal, comprising administering a \/ 
molecular weight NO donating agent to the mammal 



A method for scavenging oxygen free radicaj^rin a 
mammal, comprising administering low njo^cular weight 
nitrosating agent to the/^t^ammal . 

A method for preservirftf a JTivmgXorgan ex vivo, 
comprising perfusing yKh^S^qan with a composition 
comprising nitrosatg^f ^moq]jpbin and low molecular 
weight thiol or NO/aqnat ing /agent . 



A method for treating a blood borne disease in a 
patient, comprising the steps of: 

a) isolating the patient's red blood cells; 

b) treating the patient's red blood cells with S- 
nit/osothiol ; and 

c) r^administering to the patient the red blood 
Jells. 



6. The method of Claim 5, wherein the blood borne disease 
is malaria. 



A method for treating a disease or medical disorder in 
a mammal, comprising administering to the mammal a 
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cigthod of Claim 7 in which the nitrosat irxg^gent is 
selected for rapid entry into the target cell. 



The method of 
disorder is se 





herein the disease or medjj 
rofli the g^fotip"^onsTsting of 



angina, st j^©ke- r -^reper fusion injury, acute lung 
injury, sickle cell anemia and infection of red blood 
cells . 




ition comprising SNO-Hb [Fell] 0 2 which is S- 
ated without detectable oxidation of the heme 



A method >for making SNO-Hb [Fell] 0 2 , which is 
specifically S-nitrosylated on thiol groups, comprising 
incubating excess nitrosating agent with purified 
loglobin in the presence of oxygen. 



*mc 



The method of Claim 11 in which the nitrosating agent 
is a low molecular weight S-nitrosothiol . 

^tion comprising SNO-Hb [Efell] which is S- 
ated without detectable oxidation of the heme 




A method £6r making SNO-Hb [Fell] , which is specifically 

-nitr^fsylated on thiol groups, comprising incubating 
excess nitrosating agent with purified hemoglobin in 
e absence of oxygen. 



The method of Claim 14 in which the nitrosating agent 
is a low molecular weight S-nitrosothiol. 



4 • 
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-admirr±Bter±tt 



the mammal a mixture of a low 




molecular weight thiol oiPTiitrresothi^lr--^ 
or nitrosated hemoglobin, selected for the oxidation 
state of the heme iron and for the oxygenations£€rtre 



10 



17. Ajoefefeod" for delivering NO in a mammal, comprising 
administering to the mammal a blood substitute 
comprising nitrosated h£meer±T5toTrrr 



18. The method of Claim 17, in which the blood substitute 
comprises nitrosated hemoglobin and low molecular 
weight S-nitrosothiol . 




19 .^Tmelr hod f or -sTavenging oxygen freeradicals^and NO- in 
a mammal, comprising administering, to the mammal a 
blood substitute comprising nitrosated hemoglobin. 



20. A method for reducing blood pressure in a mapmal, 

comprising administering nitrosated hemp^lobin to the 
mammal . 



A method for treating a disease in a mammal, comprising 
administering a form of^nitrosated or nitrated 
hemoglobin to the msfmmal, wherein the disease is 
selected from the group consisting of heart disease, 
brain diseas^f vascular disease, atherosclerosis, lung 
disease aneT inflammation. 



22. A m^€hod for treating a medical condition in a mammal, 
comprising administering a form of nitrosated 
hemoglobin to the mammal, wherein the medical condition 
is selected from the group consisting of stroke, angii 
and acute^-^e^pxifata rv dist] 
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< ^TATmethod~~f or treating a~~fri 




ith sickle cell an< 




■et5mpr i silig~- a d mi -a4 s t ^x ing^t 
comprising SNO-Hb ( Fell) 0 2 . 



25. T^e method of Claim 24 in which the preparation 
comprises SNO-Hb (Fell) 0 2 and a thiol. 

26. Tl^mej^hod of Claim 24 in which the preparation 
comprises SNO-Hb (Fell) 0 2 and an S-nitrosothiol . 

27. A method for treating a patient having a disease or 
medical condition characterized by abnormalities of 
nitric oxide and oxygen metabolism, comprising 
administering to the patient an effective amount of a 
preparation comprising nitrosated hemoglobin. 

28. The method of Claim 27 in which the disease or medical 
condition is selected from the group consisting of: 
heart disease, lung disease, sickle-cell anemia, 
stroke, sepsis or organ transplantation. 

29. A blood substitute comprising nitrosated or nitrated 
hemoglobin . 

3-Q- . A method f o r— tre3.t'±ng— a— d-i-soxde r re su-Lt ing from 

platelet activation or adherence in an animal or humak 
comprising admi ni steri nq ^ rompog2Jli£^^ om P r i s i n g 
nitrosated or nitrated hemoglobin in a therapeutically 
effective amount. 
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The method of Claim 3 0 wherein the disorder is selected 
from the group consisting of: myocardial infarction, 
pulmonary thromboembolism, cerebral thromboembolism, 
thrombophlebitis, sepsis and unstable angina. 



ATn^thod "for prevent ingtHr5n±n±o form a±±Dnin an anrtqal 
or human, comprising administering a composition 



sing nitrosate3~Tremogl^bini^ a therapeuti 





_n an 



m a 



ithodfor regulating platelet activati^ 
animal or human^ cornprir sing adtrra 
therapeutically effective amount, a composition 
comprising a substance which controls the allosteric 
equilibrium or spin state of hemoglobin. 



The method of Claim 33 in which the substance copverts 
the allosteric state of hemoglobin from R-str)K5ture to 
T- structure . 



A method for forming pol 
comprising combini 
nitrosothiol over 
solution, and mai 
under conditions 
at multiple site 



litr^satejsKhemoglobin, 
her^globijar^with an excess of S- 
tetramer in an aqueous 
e resulting combination 
jpriate \for nitrosation to occur 
emoglohfm . 



lemoq^Lob; 
itai 



A method Jtfr forming polynitrosated or polynitrated 
hemogJ<5bin in which heme Fe is in the Fell state, 
comprising combining hemoglobin with an NO donating 
Compound, maintaining the resulting combination under 
conditions appropriate for nitrosation or nitration to 
occur, thereby forming polynitrosated or polynitrated 
hemoglobin, and reacting the polynitrosated or 
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polvnit^^ed^J xemoglobi jLJ^ th a rea gent whicl 
selectively reduces Felll to Fell. 




The method of Claim 36/±p which the reagent which, 
selectively reduces fell/I to Fell is a cyano^fhydride 



The method of Clair 
selectively redu* 
redi 



\6 inj whjjshr^he reagent which 
to Fell is methemoglobin 



39. A composition comprising polyni-trrosated hemoglobin^ 




^ _for treating or preventing a disease or medical 
disorder which can be ameliorated by delivery of NO or 
its biological equivalent to tissu es affected by 
disease orjiisdical^arsorder , inan animal or human, 
coiniar^sing administering to the animal or human 
(hi t rosyl^Jae m o - conta jjxing_donors of NO. 



The method of Claim 40 wherein the nitrosyl-heme- 
containing donor of NO is nitrosylhemoglobin . 



Method for making stable^ nitrosyl-deoxyhemoglobin J 
comprisjjag— ad ding NO to d e oxyhemoglobin -^n^^n^ajgu^ous 
solution such that the ratio of NO: heme is less than 
jout 1 : V^j^ -p-g^^-^t^ -r t-han about 0 .J 7 5 . ^ ^^^ 

Method for making SNO- oxyhemoglobin, comprising adding 
NO to an aqueous solution of oxyhemoglobin and. buffer 
having a pK of at least about 9.4, at a concentration 
of approximately 10 mM to 200 mM, at pH 7.4. 



Method for making SNO-oxyhemoglobin, comprising adding 
NO to an aqueous solution of oxyhemoglobin in 
approximately 10 mM phosphate buffer at pH 7.4. 



4 
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f 45. A composition comprising ITrtrrosyjr^eoxyhemog^tod^ ± n a 

physiologically compatible buffer, wherein the ratio of^ 
NO: heme is less than about 1:100 or greater than ajDetft 
0.75. 

46. Methoji--£eT^*making nitrosyl -oxyhemoglobin comprising 

ling NO to oxyhemoglobin in an aqueous solution such 
that the ratio of NO: hemoglobin is less than about 



^conjugated to an NO-donor, 



48. Hemoglobin of Claim 47, wherein the NO-donor is 
selected from the group consisting of: 
diazeniumdiolates, nitroprusside, nitroglycerin and 
nitrosothiol . 



m 



15 



20 



49. A composition comprising hemoglobin and one or 
donors . 



)re NO- 



50. A method for treating or preventing a crisease or 

medical disorder whdfch cjbh be\ ameliorated by delivery 
of NO or its biolc^ical^quiviljsrlit to tissues affected 
by the disease or medical disorder , in an animal or 
human, comprising Nad^rfc^terinq a heme-based blood 
substitute . and inhal^a/ NO to tl\e animal or human. 



51. A method f o^^e liver ingCO ty the tissues in an animal 
or humajr; comprising administering CO-derivatized 
hemoglobin to the animal or human. 



25 
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and a nitrosated hemoglobin to the animal or human. 

53. Nitrosylhemoglobin conjugated to one or more electron 
acceptors . 



10 



54. Nitrosylhemoglobin of Claim 53, wherein the electron^ 
acceptor is selected from the group consisting of: 
superoxide dismutase, stable nitroxide radicals/^ and 
oxidized forms of nicotinamide adenine dinuc>eotide , 
nicotinamide adenine dinucleotide phosphate flavin 
adenine dinucleotide, flavin mononucleotide, ascorbate 
and dehydroascorbate . 



55. A composition comprisi: 
more electron acceptor] 



ig nitrosyZnemoglobin and one or 



15 57. Hemoglobin of Cla 
synthase is nitric 




56. Hemoglobin conjugated/ to jrfitric oxide synthase. 



wherein the nitric oxide 
:ide synthase of neurons 



58. A composition comprising hemoglobin and nitric oxide 
synthase . 



59. A method for making erythrocytes comprising 

2 0 nitrosyZnemoglobin, comprising incubating deoxygenated 

erythrocytes in a solution comprising NO. 

60 . /Erythrocytes comprising nitrosylhemoglobin. 



^bl. A method for treating shock in an animal or human 

comprising administering hemoglobin a-chains t^the 



2 
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62. A method FDr— fe^eai iina or prevent ! pq -^^gp^fip or 

medical disorder whi/ch pan be ameliorated by delivery 
of NO or its bi^loq^ica^ equivalent to tissues affecte 

1 disofcter-; — ± n an anim anfor 
stering hemoglobin jS-chains to 




